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I.) INTRODU.GTION 

The Kvicha~ River octmigration projecc i s  designed t o  provide an index of 
the  r e l a t i v ~  asrnual abus~dance s f  red salmon (Oncorhyuc1tus nerka) smolt Leaving 
Lake Iliamna and migrating down the  Kvlchtak River to  the  &ring Sea. This in-  
dex of abundance i s  used tc predict adult  red salmon returvzs t o  the  Kvichak 
system and t o  evaluate production from various levels  of escapement. Data oa 
age, length and weight of smo1"Lre a l so  calleceed. 

The project w a s  i n i t i c t e d  by the Fbshezies Research I n s t i t u t e ,  University 
of Washlngton, in 1955. It was under their supervisio;l from 1955-1960 and 
again i n  1962, wl~en thzy q-erazed it u d e r  contract t o  the Alaska Department 
of Fish and Gme. Xn 1961 and Zzoa 3.363 tkroush 1965, che Alaska Department 
of Fish and Game, BLvislon o i  Cs~rnercial Fj.shelries ha:: been responsible fo r  
maintaining the projcct  ?ud :W,S ? T S * J ~ % C ~  slL eemnpQrary pezsonnel and material .  
The Research S~ctiorm, Ecim;r'lj Idi~is l~;s  35 B5: 1 0 g ~ c a l  R ' s ~ ~ r c h ,  of the  Division 
of Coawercial Fisl-.ezias I.r; hc,e,: ~ e - . > s n s i k l z  2c.r eyrer-11 project  supervision, 
planning, data enalycis ?ad I cpwt~a; :  l a  : 'P6:~-Ic.E.~. PIT, Aagtts  Robertson, Br i s to l  
Bay Assistant  Area Ilznagernznir 3:-2 ic:; isc , s ted i l~ he supervision of the  f i e l d  
program i n  1945. 

The "1964 E<vicibk b i ~ ~ r  Azd :.slinon ( E c m c h x t ~ e ~ k ~ , )  Smolt Studies'' 
report  ( A E F S  hform?- .bciz  Eeaflec "$0. 58)  t : r  Sef.;al ;..-d '.'%nrioyer described i n  
d e t a i l  metkods, prosedcxes, analysis G? 2zst  d t t s ,  ac3  g2az used. This inform- 
a t i on  w i l l  not "o repeated here ualess same ~Pfinge was no;w i n  1965. The 
sect ion headings in t h i s  report fiave been kept  corrsiaeerae with the  1964 report .  

Cata and information from past repores on the Kvichak smolt programs is 
used i n  t h i s  r e p r t  without footnote reference. A Pfst of these reports  is 
given i n  the  bibliography. 

TI.) Y i H O D S  AND PROCEDURES, 

Location and method of f ishing,  gear used, and sam?liug procedures did not 
vary from 1964. A single fylse rlet w i t h  a four-foot agusra frame was fished a t  
t he  index s i t e  (Fig. I ) ,  The rrfngs a5 t h e  n e t  were spread t o  f i s h  a nine-foot 
wide sect ion of th% rive:-. Once the  migration began, t h e  ce t  was f ished a s  
much a s  possible on e 24-haur per  day basis. 

A.) Dates OF Sampling, ic.3 Irtne-~?8erbnca, CZim-,colngieab and Hydrological Data. 

Unusuall-g w a r n  r?laathr bn :.hc sprrzp  3s' 196.5 lead t o  early breakup of the  
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Iliamna i c e  pack acd aerial obs-ivation on 15 showed large open leads i n  the  
ice .  The Kvichak River was open an6 c lear  sf i ce ,  ?essonnel, equipment and 
supplies were f ?.own i n  t o  Igubgig by a Cessna 180 crt Plogts and a 'lidgeoa from 
King Salmon on Nay 15, Fishing comenced on 18 and continued through June 13, 
a t  which time catchss indicated that tf;? e j 0 r i r . y  of outmigrating smolt had passed 
the  s i t e .  

Ice f loes  i n  the  r i ve r  from breakup of the  Lake IELmna i c e  pack have serious- 
l y  in terfered-with  fishing of  ehe indzx ceg i n  sme years. However, i n  1965, the  
i c e  flow was over ppior co hrhe beginning of the  m o l t  outmigration. Ice was 
f i r s t  seen i n  the r i v e r  on May 17 and t he  see flow on May 19 and 20 was so heavy 
that i t  was impossible. t o  f i sh .  By May 21 only slush i ce  and small f l oe s  re-  
mained i n  the river.  As call be seen i n  Table 4 ,  signiPican"Lnumbers of smlt did 
not s t a r t  t o  outmigraee enti1 Ney 24. 

Table 1 presents c!.imatahcgicsf and water temperature, t u rb id i t y  and rivex 
level  data. Durir2g the 1965 season there  were several  days of high winds, usu- 
a l l y  f r o 3  the  noreh o r  rmilreieasC, These winds cause a:ave ec t ion  i n  t he  lake 
which is responsdble f o r  trulrbidity $21 thc! river. Cn several. occasions the  
water became so cloudy tha t  :he zive~.  bcteorn could noe t2 seen i n  two f e e t ~ o f  
water making it impossible t o  flnd a?& re locate  the fylte net anchors, 

The wind; a l s ~  cause6 la~:,e aawm" sof debris t o  wash down the  r iver .  
-Kerns (1961) i d e ~ t i C i c 3  nvcb s f  the  debx-I s %:halt Y,??,BP as being colonial  diatoms, 

(Gomphonema s p a ) .  Thi s  dehris  -asps ascszar ia  especially Large quant i t i es  on 
Play 26, 2 9 ,  30 z ~ d  . , u ~ : ~  6 ,  .m>ven onliwHp,hts of i.ePa2.i;c:ePy c l ea r  water, there  
was enough deEri.3 tt clcg %he neL. This -Ice :Poggirrg cmsed increased water 
res is tance and e i su l t ed  in ; ~ u l l  :n:, of the nnchazs, water going over instead of 
through the  w h g s  wi.1 h a y  of the rnet, ncd on ~ ~ v e r a l .  occasions accidental  
re lease  and coil~pse o< t ka  P ~ E  due eo release sing f a i l u r e .  Brushing the  net 
i n  the waters ~;:liic f iohixy  ?rar(_bcIly ali.sviated the problem, but t he  only way 
t o  solve it would hsve bee3 t o  change m L s .  Since only one net was avai lable  
t h a t  the  p h c t o - ~ ~ ~ ;  Zers WOL; Id work w:";tm, chaage; were 'afrequent . Actually, 
since the  i c e  flow wee eve: ~ri .; .r  s:r eke ou~mlgeation,  "ie only loss  of f i sh-  
ing time was dve to 5ejr;s end cquipr.znt fa i lv rea .  

Tabla 1 shows thc t  Cire waeec tempecatrzres were f a i r l y  high (38'~) a t  the  
s t a r t  of the  pxofqct, dropped &Cs~fn,g %h~i  c k e e  days of i ce  flow and began t o  
increase again on M3y 21. la: was ~ O C  :unLi.l tlay 24, when the  water temperatures 
had reached 41"~, chat the geak or:t::igrraticr5 bizgara, 

B . )  Calibratfori ~f CZze RZns2o-Rlesc,x%r ZEwnters. 

Since photo-clec:ric ec*:ace:s were Eirsr  u ~ e 4  to 2e-:ive an index of smolt 
abundance on the K-gishak i n  1962, a zr-ea'r deal of i.5sscssicn has been devoted 
t o  the  evaluatloa cf ",hs ctCZ%cfet.~y of thzse  cou-iters. Table 2 compares f i s h  
per cocnt ranges s:sd averages? for- 2l .e  fc,:i-: years 1962--.965. The ranges and 
seasonal average; fo r  ali yasvs are ::eughly siniiar bcg thzre  i s  considerable 
var ia t ion  from day co day i n  an:- g b v e ~  yeer. Tkds $-ariaZion may be due t o  
power source v a ~ i a t i ~ n ,  wzcer ts~bLd.Ltp,  t i eby is ,  o r  density of outmigration. 



TABLE 1 

Date 

2 1 
A i r  Temp. 

8a.m. 

CLIMATOLOGICAL AND RIVER OBSERVATIONS 11 
KVICWK RIVER 1965, May 17-June 11 

Water Temp. Wind 
8a.m. 6p.m. Max. mph Turb id i ty  

0 
0 
3N 

30E 
2 N 
4N 
0 
3N 
5NE 

25NE 
15NE 
2NE 

lUNE 
3NE 
1NE 
0 

20NE 
0 
0 

40NE 
30NE 

5NE 
3NE 

lONE 
2 ONE 

1SE 

Clear 
Clear 

G l a c i a l - I c e  i n  River 
G lac i a l - I ce  i n  River 
G l a c i a l - I c e  i n  River 

Turbid 
S l i g h t l y  Turbid 
S l i g h t l y  Turbid 

Clear  
s l i g h t  ly Turbid 

Clear  
Turbid 

Very Turbid 
Turbid 
Clear  
Clear  
Turbid 
Clear  
Clear  
Clear  
Turbid 

S l i g h t l y  Turbid 
Clear  
Clear  

S l i g h t l y  Turbid 
Clear  

River  Level  
i n  1riches 3 /  

1/ Observat ions were taken  approximately 112 mi l e  below t h e  o u t l e t  of Lake Iliamna a t  - 
t h e  scow s i t e .  

21 Maximum-minimum thermometer out  of o rde r .  - 
3 /  Water gauge set a t  7" w i t h  s u r f a c e  of water  on May 17. Sur face  of water  6 .9 '  below - 

l e v e l  of Bench Mark, Water l e v e l  taken  a t  6 p.m. d a i l y .  



TABLE 2 

KVICHAK RIVER 
COMPARATIVE PHOTO-ELECTRIC COUNTER CALIBRATION DATA 

FOR RED SALMON SMOLT 1962 - 1965 

FISH PER COUNT 
Range of a l l  Range of Daily 

Year -- Calibrations or Period Averages Seasonal Average 



It would seem wise t o  continue t o  ob ta in  d a i l y  c a l i b r a t i o n  data  t o  evaluate 
these  va r ia t ions .  

One point  t h a t  should be mentioned here i s  t h e  v a r i a t i o n  caused by handling 
of t h e  gear .  The v a r i a t i o n  caused by d i f f e r e n t  crews doing t h e  c a l i b r a t i o n  may 
exceed t h e  v a r i a t i o n  by na tu ra l  causes. S l igh t  changes i n  t h e  way t h e  net  is  
held,  cod end a f f ixed ,  e t c . ,  may have a very g rea t  e f f e c t  on t h e  c a l i b r a t i o n  
counts and catches p a r t i c u l a r l y  during periods of peak migration. This top ic  is 
discussed fu r the r  under the  sec t ion  "Recommendations f o r  Future Smolt Projects ."  

Table 3 shows the  de ta i l ed  c a l i b r a t i o n  data  f o r  1965. Daily f i s h  per count 
was obtained by t o t a l l i n g  a l l  t h e  f i s h  caught during t h a t  day's  c a l i b r a t i o n s  and 
dividing them by t h e  t o t a l  number of counts (e.g. ,  on May 24-25, during seven 
c a l i b r a t i o n s ,  9,279 f i s h  were caught f o r  1400 counts yielding a d a i l y  average of 
6.63 f i s h  per count).  As can be seen i n  Table 3 ,  c a l i b r a t i o n  sampling on some 
days was qu i t e  minimal. Analysis of covariance of the  four primary days of c a l i -  
b ra t ion  sampling revealed t h a t  t h e  d a i l y  r a t i o s  were not s i g n i f i c a n t l y  d i f f e r e n t  
(F = 0.437 where an  F value of 30.866 would be..required f o r  a s ign i f i can t  d i f f e r -  
ence). It was therefore  decided t o  use a seasonal est imator ins tead of t h e  da i ly  
r a t i o s  to-conver t  counts t o  f i s h .  The seasonal average of 5.61 f i s h  per count 
was obtained by computing a l i n e a r  regression through t h e  o r i g i n  wi th  f i s h  per 
minute t h e  dependent var iable  and counts per minute t h e  independent va r iab le .  

It has been noted i n  the  past  t h a t  counter ef f ic iency tends t o  decrease a s  
passage r a t e  increases.  This may become espec ia l ly  important during periods of 
very large  outmigration. However, cursory examination of the  1965 c a l i b r a t i o n  
data  does not reveal  such a t rend,  possibly because passage r a t e s  i n  1965 did 
not reach the  l eve l s  of 1963 and 1964. 

C . )  In terpola t ion and Total  Smolt Index. 

A s  i n  past  years ,  the  1965 index f i sh ing  was divided i n t o  twenty-four hour 
"days" from noon of one day t o  noon of t h e  following day. These "days" were f u r -  
t h e r  d i ~ i d e d  i n t o  f i v e  periods: 1200-2200; the  index hours 2200-2300, 2300-2400, 
and 0000-0100; and 0100-1200. The ca tch  data by day and by period i s  presented 
i n  Table 4.  

Four bas ic  r u l e s  consis tent  with past  years were used t o  a r r i v e  a t  t h e  
t o t a l  estimated index ca tch  from t h e  d a i l y  ca tch  data.  

1.) I f  any pa r t  of one of the  f i v e  periods l i s t e d  above was f i shed,  t h e  
ca tch  was expanded by d i r e c t  proportion. This r u l e  is  subject  t o  some 
subject ive  treatment; e .g . ,  i f  f i sh ing  from 1500-2100 yielded a 0 ca tch  
and from 2100-2200, 1,000 f i s h  were caught, t h e  hours 1200-1500 were 
assumed t o  have a 0 ca tch  s ince  catches would be expected t o  increase  
toward evening. 

2.)  If one of t h e  index hours w a s  missing, t h e  average ca tch  of t h e  o ther  
two index hours w a s  used. 



TABLE 3  
KVICHAK RIVER RED SALMON SMOLT PHOTOCOUNTER CALIBRATION DATA, 1965 

Fishing 
Daily Time Weight Fish Per Total Counts Per Fish Per Fish Per Daily 

~ e r i o b  Hour (Minutes) (ahs .) Pound Fish Counts Minute Minute Count Avnf age s 
5 / 2 3 - 2 4  0100 48.25 129 40 0.83 2. i! 3.22 



TABLE 3 
KVICHAK RIVER RED SALMON SMOLT PHOTOCOUNTER CALIBRATION DATA, 1965 

(Cont , ) 

Fishing t 

Daily Time  Weight Fish Per Total Counts Per Fish Per Fish  Per 
~ e r i o h  Hour (Minu%ss) - ( l b s . )  Pound Fish Counts Minute Minute Count Averages 
5/30-31 1000 16367: 18.00 50 900 200 12 .OO 54.0 .  4 . 5 0  

. .: . '. <.. .-, ; . .  . -. ... . .? - .  Seasonal Average 5.  61 



TABLE 4 
1 / KVICHAK RIVER RED SALMON SMOLT TWENTY-FOUR HOUR INDEX CATCH BY PERIOD, 1965 - 

"-. - A 

Index Hour Daily Accumulative 

ate 1200-2200 2200-2300 2300-2400 0000-0 100 .%eta1 - 0100- 1200 Total Total 

5 /E7 - 18 - - - - ---- ---- 1 1 2 3 3 

18 - 19 0 0 0 B 5 ---.. 5 8 
No Fishing Due To Ice 19-20 

20-2 1 No Fishing Due To Ice 
21-22 0 12 6 17 3 5 35 -..-- 4 3 
22 -23 * - - -  142 36 55 233 - - - -  233 27 6 

23-24 3 3 869 492 78 1,439 7,964 9,436 9,712 
24-25 154,643 94,075 21,604 15,632 13i,311 245,658 531,612 541,324 
25-26 78,540 15,932 850 397 17,179 1,570 97,289 638, € i3 
26 -27 75,309 285,57 1 59,394 5 6 345,021 1,261 421,591 1,060,204 
27 -28 31,408 96,662 196,217 1,661 294,540 602 326,550 1,386,754 
28-29 19,850 453 7 29 1,020 2,202 55,543 77,595 1,464,349 
29 -30 162,524 5 6 337 505 898 24,128 187#550 1,651,899 

I 30-31 1,88 1 0 0 0 0 22,520 24,401 1,676,300 
&5/31-0/1 27,698 5,168 1,870 0 7,038 5,050 39,786 1,716,086 
1 1-2 3,584 112 ' 673 358 1,143 7,348 12,075 1,728,161 

2-3 0 112 112 168 392 1,606 1,998 1,730,159 
3-4 0 224 56 168 448 0 448 1,730,607 
4-5 5,862 8,864 4,488 (6,676) 20,028 (2,777) 28,667 1,759,274 
5 -6 (8,401) (6,115) (4,151) 388 11,254 5,554 25,209 1,784,483 
6-7 10,940 3,366 3,8 14 0 7,180 7 8 18,198 1,802,681 
7 -8 0 0 56 1 1,122 1,683 ---- 1,683 

0 
1,804.364 

8 -9 393 561 1,403 2,357 ---- 2,357 1,806,721 
9 - 10 0 1,066 2,917 1,683 5,666 - - - - 5,666 1,812,387 
10-11 0 112 0 0 112 - m e -  112 1,812,499 
11-12 - - - - 0 0 0 0 ---- 0 1,812,499 
12-13 ---- 0 56 0 56 ---- ---- 56 1,812,555 
13-14 0 0 0 0 ---- 0 1,812,555 

TOTALS 

11 Figures appearing in parenthesis have been estimated as no part of the period was sampled. - 
Dashed indicate no sample was taken and interpolation was considered unnecessary. 



3 . )  I f  two of t h e  index hours were missing and t h e  ca tches  f o r  t h e s e  hours 
on t h e  preceding and following days were a v a i l a b l e ,  t h e  average ca t ch  of 
t h e s e  hours were used f o r  t h e  missing hours .  

4 . )  I f  e i t h e r  of t h e  two per iods  1200-2200 o r  0100-1200 were missing and 
t h e  ca tches  f o r  t h e s e  per iods  on t h e  preceding and fol lowing days were 
a v a i l a b l e ,  t h e  average of t h e s e  ca tches  were used f o r  t h e  missing per iod .  

Pr imas i ly  due t o  t h e  e a r l y  breakup of t h e  Lake Iliamna i c e  pack and t h e  
subsequent e a r l y  outf low of i c e  i n  t h e  r i v e r ,  very  few f i s h i n g  per iods  were en- 
t i r e l y  missed. In t e rpo la t ed  ca tches  f o r  per iods  i n  which t h e r e  w a s  no sampling 
a r e  i nd ica t ed  by pa ren thes i s  i n  Table 4.  These ca tches  t o t a l  on ly  35,169 f i s h  
f i s h  o r  1.9% of t h e  t o t a l  index c a t c h  es t imate .  No e s t ima te  of t h e  e f f e c t  of 
gea r  i n e f f i c i e n c y  due t o  ne t  clogging o r  anchors dragging and gea r  f i s h i n g  t o o  
deep is  poss ib l e .  However, t h e  smal l  amount of i n t e r p o l a t i o n  necessary  i n d i c a t e s  
t h a t  t h e  1965 index c a t c h  e s t ima te  i s  probably l e s s  sub jec t  t o  e r r o r  t han  e i t h e r  
t h a t  of 1963 o r  1964. 

Again i n  1965, t h e r e  was a t ~ ~ m e n d o u s  v a r i a t i o n  i n  t h e  index c a t c h  from 
day t o  d a y  and hour t o  hour,  f u r t h e r  s u b s t a n t i a t i n g  t h e  need t o  f i s h  twenty-four 
hours a day, seven days per  week. Examination of Table 4 a l s o  i l l u s t r a t e s  t h e  
d i f f i c u l t y  i n  making any genera l  s ta tements  about; tk r e l a t i o n s h i p  between c a t -  
ches i n s i d e  t h e  index hours as opposed t o  those  ou t s ide .  

Table 5 and 6 g ive  comparative d a t e s  of sampling, per iods  of peak o u t -  
migra t ion ,  t o t a l  ou tmigra t ion ,  and percent  ou tmigra t ion  during t h e  index hours  
f o r  t h e  years  1955-1965. Figure 2 i l l u s C r a t e s  t h e  d a i l y  index ca t ches  i n  1965. 

D . )  Numbers, Length and Weight 02 Smolc by Ase Group. 

From May 23 - June 13, s c a l e  samples were taken  from 134 smolt i n  t h e  
88 - 115m. l eng th  rang* ( a l l  l engths  a r e  from t i p  of snout t o  fo rk  of t a i l ) .  
Age I smolt ( f i s h  t h a t  had spent  one x i n t e r  i n  t h e  lake)  were found up t o  99mrn. 
i n  l eng th  and Age I1 ( f i s h  t h a t  had spent  two win te r s  i n  t h e  lake)  were found 
a s  s m a l l  as 9 5 m .  i n  length .  Age I smol t ,  however, occurred in f r equen t ly  i n  
t h i s  a r e a  of over lap  and t h i s  i s  r e f l e c t e d  i n  t h e  s e l e c t i o n  of 95-96m. a s  
t h e  d iv id ing  po in t  between Age I and Age I1 f i s h ,  Percent Age 11 f i s h  i n  t h e  
d a i l y  ca tches  i s  shown i n  Figure 3 ,  i l l u s t r a t i n g  t h e  lack of Age I f i s h  e a r l y  
i n  t h e  season. 

€ 

Table 7 shows t h e  weighted l eng th  frequency d i s t r i b u t i o n  f o r  Age I and 
Age I1 smolt i n  1965. Age I smolt comprised 3.6% of t h e  c a t c h  and averaged 
9 0 , l m .  i n  length ,  whi le  Age I1 smolt comprised 96.G% of t h e  c a t c h  and averaged 
108.9m. i n  length .  This  d a t a  was computed from n i g h t l y  l eng th  frequency sam- 
p l e s  weighted by t h e  corresponding index ca tch .  Figure 4 g ives  t h e  weighted 
length-frequency curve f o r  smolt i n  1965. 

Only two samples were taken during t h e  season comparing l eng th  f requencies  
of smolt migrat ing during day l igh t  and darkness .  The r e s u l t s  were inconclus ive .  



TABLE 5 

DATES OF SAMPLING AND PEAK PERIODS OF RED SALMON SMOLT OUTMIGRATION 
Kvichak River, 1955- 1965 

Total  Sampling Period Period of Peak Outmigration 

Number Number Percent of 
Year - Date - of Days - Date of Days Total Catch 

Averages 



TABLE 6 . 

Year - 
1955 

1956 

PERCENT OF RED SALMON SMOLT OUTMIGRATION OCCURRING DURING INDEX HOURS (2200-01001 
Kvichak River ,  1955-1965 

Tot a 1 24 -Hour 
Outmiarat ion 11 

Percent  Outmigration 
During Index Hours (2200-0100) ... 

82.3% 

82.3 

Averages 1,502,101! 6 b , l  21 

1/ The methods used t o  expand t h e  3-hour index ca t ches  t o  24-hour ca tches  - 
f o r  t h e  yea r s  1955, 1956, 1959, 1960 and 1961 a r e  explained i n  t h e  1964 
smolt r e p o r t .  

2 1  Note t h a t  t h e  average 60,'P% migra t ion  during t h e  index hours is  probably - 
high  a s  t h e  percent  f o r  t h r e e  of t h e  fou r  years  showing 82.3% was assumed 
on t h e  b a s i s  t h a t  82.3% of t h e  smolt i n  195? migrated during t h e  index hours.  
Sampling was - not on a 24-hour b a s i s  for t h e  years  1955, 1956, 1959, 1960 
and 1961. 
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TABLE 7 

Age I 
Length in  mm. 

Total 
Percent 

Average Length 

KVICHAK RIVER RED S A W N  SMOLT 
WEIGHTED LENGTH FREQUENCY DISTRIBUTION, 1965 

(In Terms of 24-Hour Index Catch) 

Age 11 
No. - Length i n  mm. 

Total 
Percent 

No. - 

Average Length 



on May 26 t h e  daylight  and darkness samples had t h e  same average length  while on 
May 31, the  smolt i n  the  darkness sample averaged 109.1 mm. and t h e  smolt i n  t h e  
dayl ight  sample averaged 103.6 mm. On May 26, the  water was t u r b i d  while on 
May 31 it was c l e a r .  This could mean t h a t  i n  c l e a r  water during t h e  daylight  
hours, t h e  l a rge r  f i s h  were avoiding t h e  n e t ;  however, too  few samples were 
taken t o  pos i t ive ly  evaluate t h i s  conclusion. 

During the  course of t h e  season f i v e  samples were taken t o  determine t h e  
average weight of smolt per t h r e e  mi l l imeter  length grouping. Each of these  
samples was keighed by t h e  index net  ca tch  f o r  t h e  corresponding period of 
time and an average weight per th ree  mil l imeter  grouping f o r  t h e  season was 
obtained.  This f i g u r e ,  i n  t u r n ,  was weighed by the  number of srnolt i n  each 
3 rnm, grouping t o  obta in  t h e  average weight of smolt f o r  t h e  season. Age I 
f i s h  averaged 6.8grarns and Age 11 f i s h ,  11.3 grams. 

I V .  ) COMPARISON WITH PAST DATA. 

Table 8 and 9 g ive  comparative 3-hour and 24-hour index ca tches ,  percentage 
age composition, and average length and weight of smolt f o r  t h e  outmigrations 
1955-1965. Table 10 compares smolt p ~ o d u c t i o n  from the  brood years 1955-1963 
while Table 11 gives  ",he percent Age LI amolt i n  terms of 24-hour index ca tch  
produced by t h e  brood years 1552-i962. 

The 1965 twenty-four hour Fl:de:: catch 3f Age I1 smolt was t h e  t h i r d  l a rges t  
recorded, exceeding even t ha t  of 1964. Combined w i t h  t h e  s i g n i f i c a n t  ca tch  of 
Age I f i s h  i n  1964, t h i s  gives the  1962 brood year  the  t h i r d  l a rges t  t o t a l  in- 
dex production of any yesr  s inc?  1952, ~ n d  the  highest r e l a t i v e  production ( i n -  
dex smolt per spawner) cf an:, year .:Table 10). Although the  79percent  Age I1 
smolt from t h e  I962 bxood year i s  high (average percent Age I1 smolt produced 
f o r  a l l  brood yearc s ince  1952 is  59%), it i s  s t i l l  a reduction from t h e  93% 
Age I1 smolt produced by t h e  1961 brood year .  (Table 11). This may be a r e -  
f l e c t i o n  of t h e  smaller escapement s i z e ,  2,580,884 i n  1962 compared t o  
3,705,849 i n  1961and the  f a c t  t h a t  a t  no time were these  smolt i n  competition 
w i t h  t h e  progeny of t h e  la rge  1960 escapement. 

Age I1 smolt i n  the  1965 outmigration averaged 109 mm. i n  fork length and 
11.3 g .  i n  weight. Although more numerous i n  t h e  index ca tch  than t h e  Age 11 
progeny of 1961, they averaged one mi l l imeter  l a rge r  and 1.5 grams heavier .  
This may a l s o  be a r e s u l t  of t h e  f a c t  t h a t  the  progeny of t h e  1962 escapement 
were not i n  lake residence a t  t h e  same t i m e  a s  t h e  progeny of t h e  l a rge  1960 
escapement. 

A s  might be expected, only 64,,'37.7 Age I smolt were recorded. These a r e  
the  progeny of t h e  small ,  338,760 escapement i n  1963. These f i s h  averaged 
longer and heavier than the  Age I smolt i n  t h e  1963 and 1964 outmigrations. 

The 1962 escapement of 2,580,884 i s  t h e  l a rges t  recorded s ince  1952 f o r  a 
year i n  t h e  cycle  o ther  than t h e  peak year o r  t h e  year immediately following 
t h e  peak year .  The 1954 and 1958 brood yea r s ,  a l s o  peak year p lus  two i n  t h e i r  





TABLE 8 

KVICHAK RIVER 3-HOUR RED SALMON SMOLT CATCHES, 1955-1965 

3-Hour Index Catches 

Year of Age I Age I1 Total Total , 
Outminration Number Percent Number Percent Number 3-Hour Inc 

E leven-Year 
Averages 234,689 34 462,269 

1/ One Index Point = 33,340 Smolt - 



TABLE 9 

KVICHAK RIVER 24-HOUR RED SALMON SMOLT CATCHES 
AVERAGE LENGTHS AND WEIGHTS, 1955-1965 

Age I Age I1 1 / 
2 / Average Average Tota l   oral-24- 

Outmigrat ion Number percent Length Weight Number Percent Length Weight; Number Hour Index 

Eleven-Year 
Averages 479,820 3 2 88 mm 5.8 g 1,022,281 68 1 1 O m m  1 0 . 5 g  1,502,50$ 

11 One index point= 33,340 smolt - 
2/  Numbers of Age I and Age I1 f i s h  derived from rounded o f f  season percentages except i n  1963, 1964 and - 

1965 when rounded percentages were derived from numbers of smolts obtained by weighting length £re-  
quency d i s t r i b u t i o n  by d a i l y  catches.  

31 24-Hour index ca tch  estimated by r a t i o s  wi th  years  of a c t u a l  24-hour f i sh ing  and from v i s u a l  observations - 
of smolt migrat ion outs ide  the  three-hour index period. 

41 24-hour index ca tch  estimated from r a t i o s  wi th  t h e  three-hour index period ca tch  obtained during only - 
two days of a c t u a l  24-hour f i s h i n g ,  



TABLE 10 

PARENT ESCAPEMENT AND CORRESPONDING RED SALMON SMOLT 
PRODUCTION, KVICHAK RIVER, 1952-1963 

Year of Escapement 24-Hour Index Smolt Produced 24-Hour Index Smolt Per Spawner x 10 3 

Spawning In Thousands Age I Age 11 Total Age 1 Ape I1 Total 

1952 5,970 241,780 40 

Averages 3 ,472  479,820 1,022,280 1,5Q2,100 138 294 432 



TABLE 11 

PARENT ESCAPEMENT AND CORRESPONDING 
PERCENT OF AGE I1 RED SALMON SMOLT PRODUCED, 1952-1963 

Y e a r  - 
" 1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

, 1960 

196 1 

1962 

E s c a p e m e n t  

5,970,000 

321,000 

241,000 

250,000 

9,443,000 

2,964,755 

534,785 

680,000 

14,630,000 

3,705,849 

2,580,884 

11 B a s e d  on 24-hour index catches - 

P e r c e n t  A g e  I1 I/ 
Smolt P r o d u c e d  

2/  E s t i m a t e d  on b a s i s  o f  2-ocean returns i n  1956 a n d  s2 - 
f i s h  in  1957 vs. 53 f i s h  i n  1957 a n d  63 f i e h  i n  1958. 



r e spec t ive  cycles ,  were r e l a t i v e l y  poor producers both i n  terms of index smolt 
and t o t a l  production. However, the  spawning escapements i n  these  years  were 
only 241,000 and 535,000, respect ive ly .  Data on number of smolts produced, per-  
cent  Age I1 smolt,  and t h e i r  length and weight tend t o  suggest tha t :  

(a)  Progeny o f . t h e  year following the  peak year a r e  i n  competition wi th  
those of t h e  peak year .  

( b ) .  Progeny of t h e  second year following t h e  peak year a r e  not i n  competi- 
t i o n  wi th  thobe of the  peak year  and i n  t h e  case of the  progeny from t h e  r e l a t i v e -  
l y  la rge  1962 escapement a r e  apparently not se r ious ly  inh ib i t ed  by any i n d i r e c t  
competition from the  peak year. 

This may mean t h a t  it  would be e a s i e r  t o  bui ld  up t h e  s i z e  of the  t h i r d  year  
i n  t h e  cycle than t h e  second, although from t h e  da ta  ava i l ab le  it seems t h a t  t h e  
s i z e  of both years  can be increased by increasing escapement s i z e .  

V . )  SUMMARY OF 1965 KVICHAK RIVER RED SALMON SMOLT STUDIES. 

A .  A_single  fyke net  was f i shed  i n  t h e  Kvichak River i n  a loca t ion  and 
manner cons is tent  wi th  past  years .  This ne t  was f i shed a s  much a s  poss ib le  on 
a 24-hour day, seven days per week b a s i s  during the  course of t h e  p ro jec t .  

B .  I c e  f l o e s  d id  not se r ious ly  i n t e r f e r e  wi th  the  f i sh ing  of t h e  ne t .  
There was a g rea t  dea l  of debr is  i n  the  r i v e r  and t h e  water was o f t e n  very t u r -  
b id .  Water temperatures var ied  from a Sow of 32' F, t o  48O F. during t h e  pro- 
j e c t .  The period of peak outmigration d id  not s t a r t  u n t i l  water temperatures 
had reached 41' F.  

C. A t o t a l  of 1,812,555 smolt were estimated t o  have passed through t h e  
net  during t h e  peziod May 18 through June 13, 46.9 percent o r  850,221 of these  
were enumerated during t h e  index hours 2200-0100. These numbers of smolt a r e  
t h e  equivalent  of 54.4 twenty-four hour index points  and 25.5 three-hour index 
points .  

D. Age I1 smolt from t h e  1962 brood year comprised 96.4 percent of t h e  
outmigration. Age I smolt from t h e  1963 brood year  comprised only 3.6 percent .  

E. The average length and weight of Age I smolt was 90 mm. and 6.8 g . ,  
respect ive ly .  The average l ens th  and weight of Age I1 smolt w a s  109 mm. and 
11.3 g . ,  respect ive ly .  

F. Analysis and Conclusions : 

(1) The 1965 twenty-four hour index ca tch  of Age I1 smolt was t h e  
t h i r d  l a rges t  recorded i n  the  h i s t o r y  of t h e  p ro jec t .  

(2)  Tota l  index smol: production from the  1962 parent escapement of 
2,580,884 was t h e  t h i r d  l a rges t  In the h i s t o r y  of the  projec t  exceeding even 
t h a t  of t h e  1961 parent escapement of 3,705,849. 



(3)  Rela t ive  prcduct ion  i n  terms of index smolt per  spawner was 
higher  f o r  t h e  1962 brood year  t han  any o the r  i n  t h e  h i s t o r y  of t h e  p r o j e c t .  

(4) Average length  and weight 02 both Age 1 and Age I1 smolt from 
t h e  1962 brood year  exceeded those  of smolt from t h e  1961 brood year  even 
though t h e  index c a t c h  of smolt from 2962 was h ighe r .  

(5 )  It appears  t h a t  smolt product ion from t h e  1962 escapement was i n  
no way depre-esed by i n d i r e c t  competi t ion wi th  t h e  l a r g e  1960 brood yea r .  

V I  . ) RECOMMENDATIONS FOR FUTURE SMOLT PROJECTS. 

A. Marr io t t  i n  t h e  1963 Kvichak smolt r epo r t  (A D F & G Informat iona l  
L e a f l e t  No. 48) included a n  e x c e l l e n t  methods and procedcres  s ec t ion .  This  
s e c t i o n  descr ibed  t h e  mechanics of f i s h i n g  t h e  ne t  and photo-counters a s  w e l l  
as d a t a  c o l l e c t i o n  procedures and a n a l y s i s .  It is  rccomrnended t h a t  t h i s  s e c t i o n  
be  rev ised  a s  a n  ope ra t iona l  manual t o  i nco rpora t e  changes i n  procedures and tech-  
niques i n  t h e  pas t  two yea r s ,  s t anda rd ize  meLhods of a n z l y s i s  and c l a r i f y  c e r -  
t a i n  po in t s  i n  Lhe o r i g i n a l  maim~l .  Some cf  which a re :  

(1)  I n t e r p o l a t i o a  f o r  missing p e ~ i o d s .  Ce r t a in  r u l e s  of i n t e r p o l a t i o n  
c o n s i s t e n t  w i t h  pas t  pro cedar?^ .sere l i s t e d  i n  1564 and aga in  i n  1965. These 
should be g iven  i n  t h e i r  en"Liret;r Z E  a g~i!de t o  f i l tu re  workers. The method of 
t ime per iod  r a t i o  iinterpc l a t i ~ n  used i n  1753 was c o t  used i n  any o t h e r  yea r .  

( 2 )  Entry axi3 inke rp rn t ac i ez  oL hous?:;. f i s h i n g  d e t a .  Confusion has 
a r i s e n  from t h e  ;ant t h t  t h e  ~x3r lp l c s  of f i s k i n g  data recording i n  t h e  1963 r e -  
po r t  do not i n d i  - a t e  haw the c s t  ;;lee .:ere FrL>rpp-eted. I n  t h e  fyke n e t  log a l l  
t h e  t imes of r ~ t s i t l g  z,iid IcxesLilg ?hs net t t r m e l  e i t h e r  t o  r ep l ace  cod ends o r  
c a l i b r a t e  photo-coxnterr: a -e l ' s ~ e d .  O f  course ,  ..:hen t h e  tunnel  i s  he ld  out  
of t h e  water  t n e  net i sa i l l  f i s h i ~ g  because no f i s h  can pass  through,  but  under 
f i s h i n g  t ime i n  t h e  fyke nec log <ha d i f f e r e n c e  bet-gee2 "se t ' i  and"pu1led" is 
l i s t e d  a s  t h e  minutes £;shed. Rz-examination of t h e  raw d a t a  i n d i c a t e s  t h a t  t h e  
au thor  d i d ,  i n  f e c t ,  Ignore t h e s e  sec  and p u l l  t imes i n  t h e  o v e r a l l  c a l c u l a t i o n  
of f i s h i n g  t ime,  un le s s  t h z  r e t  t unne l  was l e f t  open i n  t h e  wa te r ,  and only  
used them f o r  passage r a t e  a n a l y s i s .  This  t r a n s i t i o n  i s  not made c l e a r  i n  t e x t  
o r  examples, however, and due t o  t h e  complete c h a ~ g e  i n  supe rv i s ion  of t h i s  
p r o j e c t ,  it has led  t o  some confusion i n  t h e  handling of t h e  d a t a  and should be 
c l a r i f i e d  . 

(3)  Procedures of s c a l k ,  weight and length  da t a  c o l l e c t i o n .  These 
have been modified and should oe s p e l l e d  o u t ,  

B .  A s  mentioned i n  t k e  t e x t ,  it i s  f e l t  cha t  a g r e a t  d e a l  of v a r i a t i o n  is 
poss ib l e  i n  t h e  mechaqicc o h c a l i b r a t i n g  t h e  photo-counters .  This  is  e s p e c i a l l y  
t r u e  a t  h igh  migra t ion  l e v e l s  -$hen an t n a l e r t  crew meinber no? p u l l i n g  t h e  photo 
tunne l  out  of t h e  w a z r  quick ly  c;r Tar enough .nay trllow 5-20 addi 'cional pounds 
of smolt t o  b u i j d  s p  i n  t h e  cod 2nd. Actual'y, i t  i s  s u r p r i s i n g  t h a t  t h e  c a l i -  
b r a t i o n s  have averaged so  - 1 c ~ e l v  e l c h  ye-r- Ithhas b?en noted,  however, t h a t  



photo-counter e f f i c i e n c y  tencis t o  drop o f f  a t  high passage r a t e s .  It i s  poss ib l e  
t h a t  i n s t ead  of  t h e  photo-counter e f f i c i e n c y  dropping o f f ,  t h e  a b i l i t y  of t h e  
crew t o  handle t h e  f i s h  decreases .  Two o the r  poss ib l e  sources of e r r o r  a r e  t h e  
lowering of t h e  tunne l  a f t e r  a t t a c h i n g  t h e  cod end and a f t e r  removal of t h e  cod 
end. A t  h igh migra t ion  l e v e l s  l a rge  masses of f i s h  accumulate i n  t h e  n e t  t h r o a t  
wh i l e  t h e  tunne l  i s  held above t h e  water .  When t h e  tunnel  i s  lowered, t h e  
counters  a r e  not r e s e t  u n t i l  t h e  t unne l  i s  completely under water  t o  avoid t u r -  
bulence counts .  Even i n  t h i s  s h o r t  per iod ,  t h e  preseure  b u i l t  up by t h e  l a r g e  
number of acoumulated smolt fo rces  many through t h a t  a r e  not counted. These 
e r r o r s  can be a l l e v i a t e d  by t h e  fol lowing poss ib l e  courses: 

(1) The importance of "turbulence" counts  should be eva lua ted .  If . 

i n s i g n i f i c a n t  o r  cons t an t ,  they  could probably be discounted during t h e  lower- 
i ng  of t h e  tunne l  and t h e  counters  could be  r e s e t  before  the  tunne l  w a s  com- 
p l e t e l y  submerged, t hus  not  los ing  any f i s h .  

(2 )  A few seconds could be allowed t o  e l a p s e  a f t e r  lowering t h e  tun-  
n e l  without  t h e  cod end before  t h e  counters  were r e s e t  and t h e  t ime recorded 
t o  al low accumulated f i s h  t o  pass  through p r i o r  t o  resumption o f  counting.  

(3)  Equipment could be modified t o  shut  o f f  flow of f i s h  u n t i l  t h e  
t unne l  is  submerged. 

C .  The number of s epa ra t e  day l igh t  and darkness length  frequency samples 
taken  should be increased  t o  eva lua t e  t h e  q u e s ~ f o n  of ne t  avoidance. 

VII . )  ACKNOWLEDGMENTS, 

The author  wishes t o  express  h i s  a p ~ r e c i a t i o n  t o  zhe following: 

M r .  Angus Robertson, B r i s t o l  Bay Ass i s t an t  Area B io log i s t  f o r  h i s  a s s i s t a n c e  
i n  t h e  supe rv i s ion  of t h i s  p r o j e c t  and h i s  suggest ions f o r  t h e  i n t e r p r e t a t i o n  and 
p u b l i c a t i o n  of t h e  d a t a ;  M r .  Kenneth Middleton, B r i s t o l  Bay Area B io log i s t  f o r  
h i s  a s s i s t a n c e  during t h e  p r o j e c t ;  t h e  s e v e r a l  o t h e r  s c i e n t i s t s  who reviewed 
and made sugges t ions  f o r  t h e  w r i t i n g  of t h i s  r e p o r t ;  M r .  Glenn Van Valen, M r .  
Dennis Lueders, M r .  David Seeber ,  and M r .  Nonroe Robinson, temporary B io log ica l  
Aides.  Mrs. Walter J e r d e  served a s  t y p i s t  f o r  t h e  f i n a l  d r a f t  of t h i s  r e p o r t .  



CHURCH, WILBUR. 1963. Red Salmon Smolts,  Kvichak River System, 1961. 
Alaska Department of F ish  and G a m e ,  In format iona l  Lea f l e t  No. 31. 

KERNS, O W  E. 3R .  1961. Abundance and Age of Kvichak River Red Salmon 
Smolts,  F ishery  B u l l e t i n  189, Vol. 61, United S t a t e s  Fish and 
W i l d l i f e  Serv ice .  

KERNS, 0. E. J R . ,  R. A. MARRIOTT. 1963. Enumeration of Red Salmon Smolt 
Migration. Alaska Department of F i sh  and Game, Informat iona l  
Lea f l e t  No. 25. 

MARRIOTT, RICHARDS A. 1965. 1963 Kvichak River Red Salmon S tud ie s ,  Alaska 
Department of F i sh  and Game, Informat iona l  Lea f l e t  No. 48. 

PENNOYER, S., SEIBEL, M. 1965. 1964 Kvichak River Red Salmon (Oncorhynchus 
nerka) Smolt S tud ie s ,  Alaska Department of F ish  and Game, Informa- 
t i o n a l  L e a f l e t  No. 58.. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 


	TABLE OF CONTENTS
	INTRODUCTION
	METHODS AND PROCEDURES
	DISCUSSION OF THE 1965 SMOLT PROJECT
	Dates of Sampling, Ice Interference, Climatoligocal and Hydrological Data
	Calibration of the Photo-Electric Counters
	Interpolation and Total Smolt Index
	Numbers, Length and Weight of Smolt by Age Group

	COMPARISON WITH PAST DATA
	SUMMARY OF 1965 KVICHAK RIVER RED SALMON SMOLT STUDIES
	RECOMMENDATIONS FOR FUTURE SMOLT PROJECTS
	ACKNOWLEDGMENTS
	BIBLIOGRAPHY



